LEGEND: DRAFT 03/11/16
Text to beldeleted]is in italics and bracketed.

Black bold text is added from 10 States Standards Chapt20640.

Blue bold text is added from 10 CSR 20-8.020(12).

Purple bold text is added from Texas Chapter 217, 12-4-15.

Red boldtext is added from Oklahoma Subchapter 13, 9-15-15

Agua bold test is added from Virginia 790, 2-12-04.

Orange bholdtext is added for clarification.

Title 10 — DEPARTMENT OF NATURAL RESOURCES
Division 20 — Clean Water Commission
Chapter 8 — Design Guides

10 CSR 20-8.150 Screening, Grit Removal, and FlowgHalization. _ - | Comment [ETC1]: Should we change the title t
”””””””””” “Preliminary Treatment” or “Headworks”?

PURPOSE: This amendment will update the rule toett industry practices. TN — Keep as is.
CC — Preliminary Treatment
i L. i A ) CL — Preliminary Treatment, but what about primary
PURPOSE: The following criteria have been prepaaedh guide for the design of screening, clarifiers?

grit removal and flow equalization facilities. Thisle is to be used with rules 10 CSR 20- LM — Preliminary Treatment or Headworks
8.110[-] through 10 CSR 20-8.2[2]0 for the planning and design of the complete treatt
facility. This rule reflects the minimum requirertseaf the Missouri Clean Water Commission
[as] in regard[s] to adequacy of design, submission of plans, approfvplans and approval of
completed [sewage worksjastewater treatment facilitie$t is not reasonable or practical to
include all aspects of design in these standardse Tesign engineer should obtain

appropriate reference materials which include buteanot limited to: copies of all ASTM
International standards pertaining to wastewaterrsening, grit removal, flow equalization

and appurtenances, design manuals such as Wateriemment Federation’s Manuals of
Practice, and other wastewater treatment facilitgsign manuals containing principles of
accepted engineering practicBeviation from these minimum requirements wilkhewed

where sufficient documentation is presented tafjuite deviation. These criteria are taken
largely fromthe 2014 edition of th&Great Lakes-Upper Mississippi River Board of State
[Sanitary Engineershnd Provincial Public Health and Environmental Margers
Recommended Standards for [Sewage Woilks}tewater Facilitieand are based on the best
information presently available. These criteria weariginally filed as 10 CSR 20-8.030. It is
anticipated that they will be subject to review aadision periodically as additional information
and methods appear. [Addenda or supplements tgtibcation will be furnished to consulting
engineers and city engineers. If others desireetieive addenda or supplements, please advise
the Clean Water Commission so that names can bedaddthe mailing list.]

(1) Definitions. Definitions as set forth in thee@h Water Law and 10 CSR 20-2.010 shall apply
to those terms when used in this rule, unlessah&egt clearly requires otherwise. Where the
terms”shall’ and“must’ are used, they are to mean a mandatory requirémsaiar as
approval by thgagency] Missouri Department of Natural Resources (departmet) is
concerned, unless justification is presented feradn from the requirements. Other terms,
such as should, “recommend, “ preferred and the like, indicatfdiscretionary requirements
on the part of the agency and deviations are stltigemdividual considerationjhe preference
of the department for consideration by the designmgineer.

(A) Deviations. Deviations from these rules may bapproved by the department when

engineering justification satisfactory to the depatment is provided. Justification must

substantially demonstrate in writing and through cdculations that a variation(s) from
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the design rules will result in either at least eqwalent or improved effectiveness.
Deviations are subject to case-by-case review withdividual project consideration.

(B) Comminutor. A comminutor is an instrument that cuts and grinds coarse solids into
smaller sizes (approximately 0.25 to 0.75 inches).

(C) Fats, Qils, and Grease (FOG). Animal and plantlerived substances that may
solidify or become viscous between the temperatures thirty-two and one hundred

fifty degrees Fahrenheit (32°F - 150°F), and thateparates from wastewater by gravity.
(D) Flow Equalization. Flow equalization is a procss of controlling flow rate variations
to improve the performance of downstream processesd to reduce the size and cost of
downstream treatment facilities.

(E) Grit. Grit includes sand, gravel, cinder, or oher heavy solid materials that have a
higher specific gravity than the organic biodegradale solids in the wastewater. Grit
also includes eggshells, bone chips, seeds, coffeminds, and large organic particles,
such as food waste.

(F) Pump and Haul. Pump and haul systems temporanl holds domestic or industrial
wastewater; the wastewater is then pumped down anthuled it to an appropriate
wastewater treatment facility for ultimate disposal

(G) Screening Device. A screening device remove®iganic objects from wastewater.

[(2) Exceptions. This rule shall not apply to fiteéls designed for twenty-two thousand five
hundred (22,500) gallons per day (853mr less (see 10 CSR 20-8.020 for the requirenfents
those facilities).]

(2) General.
(A) A wastewater treatment facility must be designe with the ability to add provisions
for removing fats, oils, and grease (FOG) from thevastewater.
(B) If fats, oils, or grease have caused operatiohtilures in an existingtreatment unit
that is beingmodified or replaced, then FOG removal must be provided to prevent
future failures.
(C) All mechanical wastewater treatment facilities must have a screemg device,
comminutor, or septic tank for the purpose of remoing debris and nuisance materials
from the influent wastewater.

(3) Screening Devices.
(A) General.
1. Design.
A. Flow distribution. Entrance channels should be dsigned to provide equal and
uniform distribution of flow to the screening devices
B. Flow measurement Flow measurement devices should be selected for
reliability and accuracy. The effect of changes ibackwater elevation due to
intermittent cleaning of screening deviceshould be considered in locations of
flow measurement equipmentSee 10 CSR 20-8.140(8)(l) regarding flow
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measurement devices.
C. Freeze protection. Screening devices and screegistorage areas shall be
protected from freezing.
D. Corrosion resistance Screening deviceand related structures must be
designed to resist the effects of a corrosive eneimment, including long-term
exposure to hydrogen sulfide.
2. Screenings removal and disposal.
A. A convenient and adequate means for removing seenings shall be provided.
Any screening device located in pits more than foufeet (4') deep shall be
provided with mechanicalhoisting or lifting equipment capable of lifting the
screenings to ground level.
B. Facilities shall be provided for handling, storge, and disposal of screenings in
a sanitary manner acceptable to thelepartment. Separate grinding of screenings
and return to the wastewater flow is unacceptable.
C. Manually cleaned screeninglevicesshall include an accessible platform from
which facility personnel may rake screenings easily and safely. Suitableanage
facilities shall be provided for both the platformand the screenings storage area.
\D. A storagecontainer for screenings must be fully covered witka tight fitting
cover designed to reduce vector attracton.
E. Impervious, non-slip, working surfaces with adegate drainage shall be
provided for screening handling areas.
F. Screening transporting facilities shall be proviled with protection against loss
of material.
G. Screenings must be disposed at a frequency that prevents creation of a
nuisance.Odor control facilities may also be warranted.
3. Servicing.
A. Hosing equipment shall be provided to facilitatecleaning.Refer to 10 CSR
20-8.140(8)(D) for wastewater treatment facility weer supplies.
B. Provisions shall be made for isolating or remowig screening devicefrom
their location for servicing. See 10 CSR 20-8.140(6)(B) unit isolation for more
information.
4. AccessScreening devicedocated in pits more than four feet (4") deep shhbe
provided with stairway access. Access ladders aree@eptable for pits less than four
feet (4') deep, in lieu of stairways.
5. Ventilation.
A. Screening devices, installed in a building wherether equipment or offices are
located, shall be isolated from the rest of the blding by an air-tight partition ,
be provided with separate outside entrances, and h@ovided with separate and
independent fresh air supply.
B. Fresh air shall be forced into enclosed screergrdevice areas or open pits
more than four feet (4') deep.
C. Dampers should not be used on exhaust or freslr @ucts. Fine screens or

Or does it only apply to full, outside containers

_ - -| Comment [ETC2]: Is this statement always truef?
waiting to be unloaded and disposed of by landfillf




LEGEND: DRAFT 03/11/16
Text to beldeleted]is in italics and bracketed.

Black bold text is added from 10 States Standards Chapt20640.

Blue bold text is added from 10 CSR 20-8.020(12).

Purple bold text is added from Texas Chapter 217, 12-4-15.

Red boldtext is added from Oklahoma Subchapter 13, 9-15-15

Agua bold test is added from Virginia 790, 2-12-04.

Orange bholdtext is added for clarification.

other obstructionson exhaust or fresh air ductsshould be avoided to prevent
clogging.
D. Where continuous ventilation is required, at leat twelve (12) complete air
changes per hour shall be provided. Where continuauventilation would cause
excessive heat loss, intermittent ventilation of deast thirty (30) complete air
changes per hour shall be provided whefuacility personnel enter the area. The
air change requirements shall be based on one hureti (100) percent fresh air.
E. Switches for operation of ventilation equipmenthall be marked and
conveniently located. All intermittently operated \entilation equipment shall be
interconnected with the respective pit lighting syem.
F. The fan wheel shall be fabricated from non-sparing material. Explosion
proof gas detectors shall be provided in accordanagith 10 CSR 20-8.140(9).
6. Safety.
A. Railings and gratings.
(I) Manually cleaned screen channels shall be protéed by guard railings
and deck gratings, with adequate provisions for remval or opening to
facilitate raking.
(1) Mechanically cleaned screen channels shall berotected by guard
railings and deck gratings. Consideration should &o be given to temporary
access arrangements to facilitate maintenance anepair.
(1) Also refer to 10 CSR 20-8.140(8)(G).
B. Mechanical devices.
(I) Mechanical screening equipment shall have adea@iie removal enclosures
to protect facility personnel against accidental contact with moving pés and
to prevent dripping in multi-level installations.
(1) A positive means of locking out each mechanidalevice shall be
provided.
C. Drainage. Floor design and drainage shall be prided to prevent slippery
areas.
D. Lighting. Suitable lighting shall be provided inall work and access areas.
Refer to subparagraph (3)(A)7.B. of this rule.
7. Electrical equipment and control systems.
A. Timing devices. All mechanical units that are oprated by timing devices shall
be provided with auxiliary controls that will set the cleaning mechanism in
operation at a preset high water elevation. If theleaning mechanism fails to
lower the high water, a warning should be signaled.
B. Electrical equipment, fixtures, and controls. Egctrical equipment, fixtures,
and controls in screening area where hazardous gasenay accumulate shall
meet the requirements of the National Electrical Cde for Class I, Division 1,
Group D locations.
C. Manual override. Automatic controls shall be suplemented by a manual
override.
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[(A)] (B) [Bar Racks and ScreengJoarse Screens.

1.[When] Where required. Protection for pumps and other equiprekatl be provided
by [either] trash racks, coarse bar racker [bar] coarsescreens|[Protection for
comminutors should be provided by coarse bar racks.
[2. Location.
A. Indoors. Screening devices, installed in a bngdvhere other equipment or
offices are located, should be accessible onlyufhoa separate outside entrance.
B. Outdoors. Screening devices installed outsiddl ble protected from freezing.
C. Access. Screening areas shall be provided waihvey access, adequate lighting
and ventilation and a convenient and adequate mé&anemoving the screenings.]
[3.] 2. Design[and installation].

(1) Mechanically cleaned.Clear openings for mechanically cleaned screerys\n]a
be[as] smalkr [as five-eighths of an inch (5/8") (1.50 cmMaximum clear N
openings should be one and three-fourths inch8&4(1 [(4.45 cm)]
B. Slope. Manually cleaned scregrexcept those for emergency usshpuld be
placed on a slope of thirty to forty-five degre8g] 0°-45°)[on] from the
horizontal.
C. Velocities. Afnormal operating]design averagdlow conditions, approach
velocities should be no less than 1.25 feet pesrsdf¢38.1 cm/sec)]to prevent
settling; and no greater th#mee (3.0) feet per secondfps (91.4 cm/sec)ht peak
hourly flows to prevent forcing material through the openings.
D. Channels. Dual channels shall be provided angegd with the necessary gates
to isolate flow from any screening unit. Provisiaigll[also] be made to facilitate
dd-] watering eacljunit] channel The channel preceding and following the screen
shall be shaped to eliminate stranding and setdfreplids.
E. Auxiliary screens. Where a single mechanicallyleaned screen is used, an
auxiliary manually cleaned screen shall be providedWhere two (2) or more
mechanically cleaned screens are used, the desidpals provide for taking any
unit out-of-service without sacrificing the capabiity to handle the design peak
instantaneous flow.
[E.]F. Invert. The screen channel invert should be thwesix inches (3-6") [(7.6—
15.2 cm)]below the invert of the incoming sewén prevent jetting action, the
length and construction of the channel shall be adgiate to reestablishthe
hydraulic flow pattern following the drop in elevation.
[F. Flow distribution. Entrance channels shoulddesigned to provide equal and
uniform distribution of flow to the screens.
G. Flow measurement. Flow measurement devicesaheutelected for reliability
and accuracy. The effect of changes in backwaatibns, due to intermittent
cleaning of screens, should be considered in looatbdf flow measurement

Comment [ETC3]: Per 10 CSR 20-
8.020(12)(B)3...

Clear openings between bars of hand cleaned sc
should be from three-fourths to one and one-half
inches (3/4 — 1 1/2"). Construction should be sucl
that the screens can be conveniently raked.

Comment [ETC4]: How effective are manual
screens with spacings larger than 1 inch? Texas
doesn't allow greater than 1 inch.

CC - Looking through some design books they all
list the top of the size range for bar screen apei
over an inch (0.25-1.5; 0.75—-2; 0.5 - 3; 0.25 —
1.5) — some of those were specifically for
mechanically cleaned and some didn’t specify.
Interesting that ours is “no less than one inchilevh
Texas is no greater than. Maybe we should spec|
broad range instead like ¥ —3" or use the ¥—1 %'
from 8.020. Since you mention trash racks above
might want to use the range that includes up to 3"
LM — Agrees with Texas.

Colorado gives a range of 1" to 1.75” for manual g
0.25" to 1.75” for mechanical.
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equipment.]
[4. Safety.
A. Railings and gratings. Manually cleaned screbarmels shall be protected by
guard railings and deck gratingwsith adequate provisions for removal or opening to
facilitate raking. Mechanically cleaned screen chels shall be protected by guard
railings and deck gratings. Consideration shoulgcabe given to temporary access
arrangements to facilitate maintenance and repair.
B. Mechanical devices. Mechanical screening equipirsleall have adequate
removal enclosures to protect personnel againsitdeettal contact with moving parts
and to prevent dripping in multi-level installat®nA positive means of locking out
each mechanical device shall be provided.
5. Control systems.
A. Timing devices. All mechanical units which apemted by timing devices shall be
provided with auxiliary controls which will set tiséeaning mechanism in operation
at a pre-set high water elevation.
B. Electrical fixtures and controls. Electrical fixes and controls in screening areas
where hazardous gases may accumulate shall bebteiiiar hazardous locations
(National Electrical Code, Class I, Group D, Diwsi 1location).
C. Manual override. Automatic controls shall be gigmnented by a manual override.
6. Disposal of screenings. Facilities must be piedifor removal, handling, storage and
disposal of screenings in a sanitary manner. Seeaganding of screenings and return
to the sewage flow is unacceptable. Manually cldaseeening facilities should include
an accessible platform from which the operator mekie screenings easily and safely.
Suitable drainage facilities shall be provided Bmth the platform and storage areas.
7. Auxiliary screens. Where a single mechanicdégmed screen is used, an auxiliary
manually cleaned screen shall be provided. Wheoe(Byor more mechanically cleaned
screens are used, the design shall provide fontakiny unit out-of-service without
sacrificing the capability to handle the peak desfigw.]
[(B)] (C) Fine Screens.
1. General.
A. Fine screens, as discussed in this subsectioayvk openings of approximately
one sixteenth inch (1/16"). The amount of materialemoved by fine screensis - {Comment [ETC5]: Should this be a range? 0.2}3"
dependent on the waste stream being treated and sem opening size. 10 171672
B. Fine screens should not be considered equivalest primary sedimentation.
However, [F] fine screens may be used in lieu of primary sediatemt[providing
that] where subsequent treatment units are designed on tlie dfeenticipated screen
performance[Fine screens should not be considered equivaleptimary
sedimentation.Belection of screen capacity should consider flovestriction due
to retained solids,adhesivematerials, frequency of cleaning, and extent of
cleaning. Where fine screens are used, additional provisionthe removal of
[floatable oils and greasesjOG shall be considered.
2. Design]Tests should be conducted to determine B@ia suspended solids removal

6
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efficiencies at the design peak hydraulic and paglanic loadings.]
A. A minimum of two (2) fine screens shall be proddE with each unit being
capable of independent operation. Capacity shgtirbeided to treatlesignpeak
[design] instantaneousflow[s] with one (1) unit out-of-service.
B. Fine screens shall be preceded lpyachanically cleaned bar screen or other
protective]coarse screeninglevice [Comminuting devices shall not be used ahead
of fine screens.]
C. A moving or rotating fine screen must use a coimuous cleaning device, such
as water jets or wiper blades.
D. A fine screen unit must automatically convey thscreenings to a storage area
or processing unit.
E. A fine screen must meet the manufacturer's recomendations with respect to
velocity and head loss through the fine screen.
[3. Electrical fixtures and controls. Electrical fixturegnd controls in screening areas
where hazardous gases may accumulate shall bebsiiiar hazardous locations
(National Electrical Code, Class I, Group D, Diwsi 1 location).
4. Servicing. Hosing equipment shall be providefhtditate cleaning. Provisions shall
be made for isolating or removing units from tHetration for servicing.]
3. Organic removal credit. Any BODs and suspended solidseduction percentage
claimed for a fine screen must be developed througdpilot study conducted on
actual full-scale operation of the proposed fine seen at the design maximum day
flow and design maximum day organic loadings. Pilotesting for an extended time is
preferred to cover seasonal operational variations
A. The BOD:s reduction percentage claimed must not exceed thirtfive percent
(35%).
B. Thefacility plan must justify any reduction in the size of the treement unit
that is based onorganic removal by a fine screen.
C. A wastewater treatment facility claiming anorganic reduction credit must
include a sufficient number of fine screen units sthat any organic reduction
claimed will be met with the largest fine screen deof-service.
D. Noorganic removal credit shall be allowed with a single finescreen design.

(D) |Microscreens. Microscreens have openings of kthan one millimeter (1 mm). - Cc 1t [ETC6]: Reviewed on a case-by-cas:
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ basis or are they becoming more popular?

(4) Comminutors.
(A) General. Provisions fdtocation] access, ventilation, and safetghall be in accordance
with [screening devicesparagraph(3)(A)[2] 4. through (3)(A)6. of this rule.
[(B) When Required. Comminutors shall be usedamtsl that do not have primary
sedimentation or fine screens and should be provideases where mechanically cleaned
bar screens will not be used.]
(B) When Used. Comminutors may be used in lieu oEeeening devices to protect
equipment where stringy substance accumulation onatvnstream equipment will not be
a substantial problem.
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(C) Design Considerations.
1. Location.
A. Comminutors should be located downstrearfany] grit removal equipmerdnd
be protected by a coarse screening device
B. Comminutors not preceded by grit removal equipmenshall be protected by a
six inch (6") deep gravel trap.
2. Size. Comminutor capacity shall be adequatatmkedesignpeakhourly flow([s].
3. Installation.
A. A screened bypass channel shall be provided. Thefutie bypass channel
should be automatiat depths of flow exceeding the design capacitytfe
comminutor]for all comminutor failures and at depths of flow exceeding the
design capacity for the comminutor [Each comminutor that is not preceded by grit
removal equipment should be protected by a six {(di) (15.2 cm) deep gravel
trap.]
B. Gates shall be provided in accordance with subpapég(3)(A)[3] 2.D. through
(3)(A)2.E. of this rule.
4. Servicing. Provisions shall be made to fac#itsgrvicing units in place and
remoVing] e units from their location for servicing.
5. Electrical controls and motors. Electrical equémt in comminutor chambers where
hazardous gases may accumulate $bhalkuitable for hazardous locationsr(jeet the
requirements of theNational Electrical Codg for Class 1[Group D,] Division 1,
Group D locatiorf)] s. Motors][in areas not governed by this requirement may need
protection] shall be protectedagainst accidental submergence.

(5) Grit Removal Facilities.

(A) When Required.
1. A wastewater treatment facilities usingmembrane bioreactors for secondary
treatment, anaerobic digestionand [Grit removal facilities should be provided for all
sewage treatment plants; and are required for @hfitcilities receiving[sewage]
wastewaterfrom either combined sewers or from sewer systems receivibgtantial
amounts of gritmust have grit removal facilities
2. Grit removal facilities should be provided for dl wastewater treatment facilities.
If a [plant] wastewater treatment facility serving a separate sewer system is designed
without gritremoval facilities, the design shall include provisions foture installation.
Consideration shall be given to possible damagffegts on pumps, comminutqrand
other preceding equipmerind the need for additional storage capacitydattnent units
where grit is likely to accumulate.

(B) Location.
1. General. Grit removal facilities should be lechthead of pumps and comminuting
devices. Coarsfar racks] screening deviceshould be placed ahead of grit removal
facilities.
2. Housed facilities.
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A. Ventilation.Refer to paragraph (3)(A)5. of this rule.[JUncontaminated]Fresh
air shall be introduced continuously at a ratatdeasttwelve (12) air changes per
hour, or intermittently at a rate @it leastthirty (30) air changes per hour. Odor
control facilities may also be warranted.
B. Access. Adequate stairway access to above omxgplade facilities shall be
provided.Refer to paragraph (3)(A)4. of this rule.
C. Electrical [All electrical work] Electrical equipmentin enclosed grit removal
areas where hazardous gases may accumulatglshallitable for hazardous
locations (Jmeet the requirements of theNational Electrical Codg for Class |,
[Group D,] Division 1, Group D locatior)] s. Explosion proof gas detectors shall
be provided in accordance with 10 CSR 20-8.140(9).
3. Outside facilities. Grit removal facilities Ided outside shall be protected from
freezing.
(C) Size. Grit removal facilities with fixed capady shall meet the design peak hourly
flow.
[(C)] (D) [Type and]Number of Units.
1.[Plants] Wastewater treatment facilitiestreating wastes from combined sewers
should have at least two (2) mechanically clearédemoval unitswith provisions for
bypassing.
2. A single manually cleaned or mechanically cleangidchamber with bypass is

acceptable fdr sméﬂi;ewage]wastewatertreatmen(plants] facilities serving separate - ‘{Comment [ETC7]: Should we add a flow valueﬁ
> For example 50,000 gpd?

sanitary sewer systems.
3. [Minimum f]Facilities for|largefplants] wastewater treatment facilitiesserving - { Comment [ETC8]: Should we add a flow valu |
separate sanitary sewers shdble] have at least one (1) mechanically cleaned unit with
a bypass.
(E) Grit Chamber Types.Facilities other than channel-typere acceptable iflshall be
provided with adequate and flexible controls [agitation] velocity and/or air supply
devices and with grit collection and removal equepin
1. Channel-type grit chambers.
A. Velocity must range from 0.8 feet per second toot more than 1.3 feet per
second.
B. The channel must minimize turbulence and provideiniform velocity across
the channel.
C. The channel size must accommodate the grit remalvequipment capacity and
grit storage.
2. Aerated grit chambers.
A. Aerated grit chambers should have air rates adjstable in the range of three
to eight (3 — 8) cubic feet per minute per foot dfank length.
B. Detention time in the tank should be in the rang of three to five (3 —5)
minutes at design peak hourly flows.
C. The grit hopper must belocated under an air diffuser.
3. Mechanical grit chambers.
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A. The velocity must be no greater than one (1) fe@er second at desigmverage
flow.
B. Each channel must include a grit hopper at theide of a tank contiguous to a
grit removal mechanism.
C. Aninlet must include baffles to prevent short-acuiting.
D. Grit removal must be provided by one (1) of thdollowing mechanisms:
(I) Reciprocating rake;
(I1) Screw conveyor; or
(1) Air lift pump.
4. Cyclonicgrit chambers.
A. A cyclonic grit chamber must prevent an inlet-teoutlet short circuit.
B. A cyclonic grit chamber must include an adjustake apex with a quick
disconnect assembly to remove any oversized object.
C. Detention time must be at least one (1) minute &he designaverageflow.
D. The flow velocity must be at least one (1) foger second but not more than
two (2) feet per second at desigaverageflow.
E. A screening device must be installed upstream afcyclonic grit chamber.
5. Vortex grit chamber.
A. An inlet channel must include a straight lengthin order to deliver smooth
flow into the vortex grit chamber. The length of the inlet channel must be at least
seven (7) times the width or fifteen feet (15'), wbhever is greater.
B. Detention time must be at least thirty (30) seculs at the desigraverageflow.
C. The inlet velocity must be at least two (2) fegier second at peak flow.
D. Provide a propeller with a variable speed driveo operate the unit based upon
the wastewater treatment facility flow.
E. An outlet channel must maintain a constant elevan.
F. Provide air or water scour to loosen compactedri and facilitate the grit
lifting and removal from the chamber.
G. Grit removal from a grit storage chamber must beachieved using pumps
specifically designed to handle gritAir lift pumps shall not be used for this
purpose.
[(D)] (F) Design Factors.
1. General. The design effectiveness of a grit rahsystem shall be commensurate with
the requirements of the subsequent process units.
2. Inlet. Inlet turbulence shall be minimizedchannel-typechambers
3. Velocity and detention. Channel-type chambegdl §le designed to control velocities
during normal variations in flow as close as pdssib one foot (1') per secof0
cm/sec)] The detention period shall be based on the diparticle to be removed. All
aeratedgrit removal facilities should be provided with gdate[automatic] control
devices to regulati@letention time, agitation orair supplyand agitation.
4. Grit washing. The need for grit washing showdddetermined by the method gt
handling andfinal [grit] disposal.

10
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5. [Drains] Dewatering. Provisions shall be made for isolating anft]deatering each
unit. The design shall provide for complete draining anatleaning by means of a
sloped bottom equipped with a drain sump.
6. Water. An adequate supply of water under presshll be provided for cleanup.
Refer to 10 CSR 20-8.140(8)(D) for wastewater tremtent facility water supplies.
[7. Grit handling. Grit removal facilities locateid deep pits should be provided with
mechanical equipment for hoisting or transporting tp ground level. Impervioysion
slip, working surfaces with adequate drainage shall tmvigled for grit handling areas.
Grit transporting facilities shall be provided wifirotection against freezing and loss of
material.]
(G) Grit Handling and Disposal. Provisions for grit handling and disposal shall be in
accordance with paragraph (3)(A)2. of this rule.
(H) Safety. Provisions for safety shall be in accdance with paragraph (3)(A)2. of this
rule.

(6) Preaeration. Prd-] aeration ofsewage]wastewater[to reduce septicitylnay be required
[in special cases}o reduce septicity, separate grease, promote unifo distribution of
solids to clarifiers, or as an odor control measure
(A) Pre-aeration unit operations shall be designedo that removal from service will not
interfere with normal downstream operation of the remainder of the treatmentfacility .
(B) Inlet and outlet devices shall be designed tasure proper distribution and help
prevent solids deposition, while minimizing any hycaulic short circuiting effects.
(C) The aeration equipment shall be capable of obtiaing both adequate mixing and

(D) A satisfactory means of grit removal shalil be pvided for operation of preaeration {

basins.

(7) Diurnal Flow Equalization.

[(A) General. Flow equalization can reduce the dryather variations in organic and

hydraulic loadings at any wastewater treatment pléinshould be provided where large

diurnal variations are expected.]

(A) Where Required.
1. The use of flow equalization should be consideredhere significant variations in
organic and hydraulic loadings are expectedvhere peak to average is greater than
three to one (:1). See also 10 CSR 20-8.140(5)(D)4.
2. Flow equalization shall be provided ahead of segncing batch reactors or other
batch discharging treatment facilities. See aldo 10SR 20-8.180().
3. Flow equalization shall be provided at all wastgater treatment facilities utilizing
a wet weather flow equalization basiﬂg. 777777777777777777777777777777777
4. Flow equalization shall be provided ahead of biogical treatment facilities that
are permitted with effluent limitations less than wenty (20) milligrams per liter of
BOD:s or total suspended solids, or a total kjeldahl nibgen of less than five

11

Comment [ETC9]: Should we require a
minimum of 1 mg/L of DO?

- ‘[Comment [ETC10]: Add citation for SBRs.

)

Comment [ETC11]: This eliminates utilizing a

wet weather flow equalization basin on a regular

basis and holding water. It would also give the w

weather flow equalization basin a ready place to

return flow.
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milligrams per liter, or a total phosphorus of lesshan two (2) milligrams per liter;
unless, engineering analysis shows that absencelofv equalization is more cost
effective while maintaining the same degree of relbility and operational control) - ‘{Comment [ETC12]: Should this be limited to

(B) Location. Equalization basins should be locatednstream of pretreatment facilities faciliies of a certain design average flow?

such agbar screens]screening devicescomminutorsand gritfchambers]removal
facilities.

(C) Type. Flow equalization can be provided by gsieparate basins or on-line treatment
units such as aeration tanks. Equalization basins malebigned as either in-line or side-
line units.\lf a wastewater treatment facility has an actual fow of thirty percent (30%)

or less of the design average flovjJ] unused treatment units, such as sedimentation or

aeration tanks, may be utilized as equalizatioinsgguring the early period of design life] _ - { comment [ETC13]: Changed from design life t
i H : i H i : ) a percent of the design flow. An upgraded WWT
(D) Size. Equalization basin capacity should béiceht to effectively reduce expected flow (ex. lagoon to mechanical piant) could be near 80%

and load variations to the extent deemed to beanmally advantageous. With a diurnal of its design flow, but still in the nearly period

flow pattern, the volume required to achieve thsirgel degree of equalization can be design lfe.

determined from a cumulative flow plot over theregentative twenty-four (24)-hour period. | Is 30% acceptable or should another value be used?

(E) Operation.
1. Mixing. Aeration or mechanical equipment shalgrovided to maintain adequate
mixing. Corner fillets and hopper bottoms with dreffs should be provided to alleviate
the accumulation of sludge and grit.
2. Aeration. Aeration equipment shall be sufficimtnaintain a minimum asne
milligram per liter ( 1.0 mg/) of dissolved oxygen in the mixed basin contentlat
times. Air supply rates should be a minimum of 8] cubic feet per minuteper
one thousangl,000)gallons[(1000 gal)(9 I/min/n7)] of storage capacity. The air supply
should be isolated from other treatmppiant] facility aeration requirements to facilitate
process aeration contfoStandard process aerationdlthough process airsupply

What is considered early design life — 5 years?

3.|Multiple mixing and aeration units|shall be provded for continuous operability. - ‘{Cqmment [ETC14]: Should we include a
[3.]4. Contrals. Inlets and outlets for all basin comments shall be suitably equipped minimum number of units?
with accessible external valves, stop plates, weirsther devices to permit flow control
and the removal of an individual unit from serviEacilities shall also be provided to
measure and indicate liquid levels and flow réesing the basin
5. For pumped flow to an equalization basin, the @tient from the basin must be
controlled by a flow-regulating device capable of mintaining a flow rate that allows
downstream process units to operate as designed.

6. For pumped flow from an equalization basin, a viaable-speed pump or multiple
pumps are required to deliver a constant flow to davnstream treatment units.

(F) Construction. Type of construction may be earthen, concrete, oiteel basins. See 10

CSR 20-8.200(5)(D)5. for earthen basin constructiorequirements.

(G) Number of Basins. Flow equalization basins witla storage capacity exceeding

twenty thousand (20,000) gallons should be constrigtl as compartmentalized or as

multiple basins. The storage basins shall be provédi with a means to be dewatered.

[(F] (H) Electrical. All electrical work in housed equaliza basins[shall be suitable for

12
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hazardous locations here hazardous concentrations of flammable gaseswapors
may accumulate, shall meet the requirements of thdational Electrical Codg for Class
[, [Group D,] Division 1, Group D locatior)] s.

[(G)] (1) Access. Suitable access shall be provided tatiei[the] cleaning and the
maintenance of equipmefand cleaning] | - Tomment [ETC15]: Should we add a

””””””””””””””””””””” requirement for a gravity bypass in case of exwessi
flows, power outage, etc.?

J

(8) Wet Weather Flow Equalization.
(A) Where Required. The use of wet weather flow ealization should be considered
where significant variations in organic and hydrauic loadings are expected, where peak
to average is greater than six to one (61) _ - -| Comment [ETC16]: Are there other instances l
S

(B) Basin Type. where wet weather flow equalization should be

required or recommended? Is the 6:1 acceptabl
1. For gravity inlet systems, provide flow splittirg or automated flow diversion
devices to divert excess flows to the flow equalizan basin(s). Design shall include a
method to return contents tothe headworks
2. For pumped systems, installation of control vaks or dedicated pumps to handle
wet weather flow shall be used to divert wet weathdlow to the basin.
3. Depending on the elevation of the basin, it maye possible to return the flow to
the wastewater treatment facility’s headworks by gravity. If not, a pump return
system shall be required.
(C) Design. The design of basins requires a thorohgevaluation of flow patterns and
volumes. Items to be considered are basin geometigonstruction materials, storage
capacity and operational controls.
(D) Construction. Type of construction may be earthen, concrete, oteel basins. See 10
CSR 20-8.200(5)(D)6. for earthen basin constructiorequirements.
(E) Basin Layourt.
1. Basins designed for storage of five (5) milliogallons or more require a minimum
of two (2) compartments designed to operate in ses. All flow must be diverted to a
basin where solids can settle and, at a predeterned elevation, overflow to
additional basins.
2. A single basin equipped with an impervious liners acceptable where the required
storage capacity is less than five (5) million gadhs.
3. Provisionsshall berequired for returning the contents of the basingo the diurnal
flow equalization basinand for removal of settled solids.
(F) Storage Capacity. Design minimum storage to céain the anticipated excess flow
during the largest seven (7)-day wet weather periooh ten (10) years, with the
capability to be emptied in a timely manner. Actualflow data, based on no less than one
(1) year of influent flow data,shall be used to develop flow balance or mass diagns
for determining basin capacity. Base the frequencgnd duration of stormson field data
and weather service records.
(G) Aeration Requirements. Where oxygen is requiredo prevent the wastewater from
becoming anaerobic, provide air at the rate of 1.2% two (2) cubic feet per minute per
one thousand (1,000) gallons basin volume.

13
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(H) Pumps and Flow Control Methods. Controls are rguired to regulate flow to the
basin and return flow to the diurnal flow equalization basin.
1. Adequate controls with measuring devices are redgyed to divert all flow in excess
of the treatment facility’s hydraulic capacity to the basin.
2. Provisions and controls are required to return he basin contents to theliurnal
flow equalization basinafter the wet weather event has passed and influefiow
returned to normal.
3. Return flow may be manual or automatic, but sufitient flow measurement and
instrumentation devices must be included to determie the actual flow to thediurnal
flow equalization basin
4. Where basin return flow is automatic, control egipment must limit the
combination of influent flow plus the basin return flow to the hydraulic capaciy of
the diurnal flow equalization basin.

(9) Greaselnterceptors| Greaseinterceptors shall be provided on kitchen drain lines from __ - { Comment [ETC17]: is this needed? How often
institutions, hotels, restaurants, school lunch roms, and other establishments from which L
relatively large amounts of grease may be discharddo the wastewatertreatment facility. WWTF over 3,000 gpd.

(A) Greaseinterceptors should be located as close to the fixtures beingrsed as

possible and should receive only the waste strearfmem grease-producing fixtures.

Sanitary waste streams, garbage grinder waste stress, and other waste streams which

do not include grease should be excluded from pasgithrough the grease traps. Grease

interceptors must be cleaned on a regular basis and must be @iy accessible for this

purpose.

(B) Sizing of greasenterceptors is based on wastewater flow and can be calculated

from the number and kind of sinks and fixtures distarging to theinterceptor. In

addition, a greaseinterceptor should be rated on its retention capacity, whichsithe

amount of grease (in pounds) that thénterceptor can hold before its average efficiency

drops below ninety percent (90%). Current practiceis that grease-retention capacity in

pounds should equal at least twice the flow capagiin gallons per minute. The

following two (2) equations may be used to determethe capacity of grease

interceptors for restaurants and other types of commercial fadities:

1. Restaurants.
Size of greasenterceptor in gallons = D x Gl x Sc x Hr/2 x Lf

Where:
D = Number of seats in dining area;
Gl = Gallons of wastewater per meal, normally fivé€5) gallons;
Sc = Storage capacity factor, minimum of 1.7;
Hr = Number of hours open; and
Lf = Loading factor:
1.25 interstate highways
1.0 other freeways

14
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1.0 recreational areas
0.8 main highways
0.5 other highways.

2. Hospitals, nursing homes, other type commerci&itchens with varied seating
capacity.
Size of greasénterceptor in gallons =M x Gl x Sc x 2.5 x Lf

Where:
M = Meals per day;
Gl = Gallons of wastewater per meal, normally 4.5;
Sc = Storage capacity factor, minimum of 1.7; and
Lf = Loading factor:

1.25 garbage disposal and dishwashing

1.0 without garbage disposal

0.75 without dishwashing

0.5 without dishwashing and garbage disposal.

(C) Greaseinterceptors shall be provided with a manhole or opening of sfitient size to
permit inspection and cleaning. When the greaseterceptor is located below ground,
the access opening shall be extended to grade. Toening shall be fitted with a tight
fitting cover which will prevent the entrance of irsects and verminand stormwater.

(D) The greasenterceptor should be constructed of materials similar to sejat tanks
and be properly baffled on both the inlet and outlé

(10) Septic Tanks. Septic tanks may be accepted asatisfactory means of primary
treatment for installations receiving flows not inexcess of twenty-two thousand five
hundred (22,500) gallons per day.
(A) Size. The capacity of the septic tank should ba@etermined based on the design
average flow of the facility. A septic tank must hae a minimum capacity of at least one
thousand (1,000) gallons. Twenty percent (20%) ohé septic tank capacity should be
provided for freeboard and ventilation.
(B) Construction materials.
1. Septic tanks are typically constructed from fibeglass reinforced polyester, high
density polyethylene, or concrete.
2. All pipes and appurtenances within a septic tanknust be corrosion resistant. For
metal components, austenitic stainless steel of 816 or 304 shall be provided at a
minimum. Nylon is degraded by hydrogen sulfide ands not acceptable.
3. Contact between dissimilar metals should be awi#d or other provisions made to
minimize galvanic action.
(C) Septic tanks shall be watertight.

15
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(D) Access. A minimum access diameter of twenty-founches (24") shall be provided to
service the tank. Bolt-down cover assemblies or |ked covers shall be provided.

(E) Baffles. The septic tank shall be baffled. Theaffle wall shall have a minimum
three inch (3") air gap from the lid of the septictank for ventilation.

(F) Corrosion protection. Corrosion protection on te interior of the septic tank shall be
provided. All pipes within a septic tank must be coosion resistant.

(G) Inlet and outlet tees. Inlet and outlet tees sl be provided to maximize removal
and retention of solids within the septic tank.

(H) Ventilation. Septic tanks must be ventilated.

(I) Outlet screen. The septic tank outlet shall hae an effluent screen to reduce large
solids from the sewers.

(J) Location. Septic tanks shall be buried with acess risers at or above grade. The
location should consider future maintenance and reoval of accumulated solids

accessibility.
[(£1) Pump and Haul. Pump and haul systems are nob be used in lieu of traditional onsite__-- 1.C°mment PSR 5 it @2 o 170173 re'evajt
wastewater treatment facilities or connection to @ollection system operated and in 10 CSR 20-8.140 or in 8.150?

maintained by one (1) of the continuing authoritiedisted in 10 CSR 20-6.010(3)(B). Pump
and haul systems shall be reviewed and approved blye department on a case-by-case
basis.

(A) Generall //{ _
1. Accessibility. Pump and haul systems shall beadily accessible by maintenance distances?

Comment [ETC19]: Should we also add setbac](

vehicles during all weather conditions. Pump and ha systems should be located off
the traffic way of streets and alleys. Also refeto 10 CSR 20-8.140(3)(D).
2. Security. It is recommended that electrical combl panels with locks be provided.
Also refer to 10 CSR 20-8.140(9)(A)1. for fencingequirements.
3. Buoyancy. Where high groundwater conditions ar@anticipated, buoyancy of the
piping and wastewater structures shall be consideteand, if necessary, adequate
provisions shall be made for protection.
4. Protection of Water Supplies. The relation andossings of water supplies shall
be in accordance with 10 CSR 20-8.120(10).

(B) Contracts and Agreements.
[1. The applicant shall provide a written contract with a hauler company, which will
dispose of the wastewater at a permitted wastewatéreatment facility.
2. The applicant shall provide a written agreementrom the receiving wastewater

treatment facility accepting the wastewater for ultmate disposaL Comment [ETC20]: Should these

Example: 5 years?

(C) Septic Tank Design ””””””” - A‘ contracts/agreements be for a certain length uﬂi+

1. Capacity. The capacity of the septic tank shoulde determined based on the
design average flow of the facility and the frequery of pumping down the tank.
Twenty percent (20%) of the septic tank capacity stuld be provided for freeboard
and ventilation.

2. Frequency of pumping. The tank must be pumped & frequency that prevents

16
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creation of a nuisance. Odor control facilities maylso be warranted.

3. Construction materials. Septic tanks are typicdy constructed from fiberglass
reinforced polyester, high density polyethylene, oconcrete.

4. Septic tanks shall be watertight.

5. Access. A minimum access diameter of twenty-foumches (24") shall be provided

three inch (3") air gap from the lid of the septictank for ventilation.
7. Corrosion protection. Corrosion protection on tle interior of the septic tank shall

within the septic tank.

9. Ventilation. Septic tanks must be ventilated. Tgical ventilation is through the

plumbing stack of the structure it is serving.
(D) Earthen Basin Design. Refer t) 10 CSR 20-8.2Q0(
(E) Controls. Water level control sensing device shuld be located to prevent undue
affects from turbulent flows entering the septic tak or earthen basin. Water level
controls must be accessible without entering the gtic tank or earthen basin.
(F) Alarm system. Alarm system with a backup powesource shall be provided for
pump and haul systems. The alarm shall be activateid cases of high water levels.

Audio-visual alarm system shall be required at a rmimum. Also refer to 10 CSR 20-
8.140(8)(C).

following information in addition to that required in 10 CSR 20-8.110(5).
(A) Screening Devices. Provide the number of unit$ype, clear opening size, and the
velocity at average design flow and peak hourly fl@.
1. Fine screens. Provide the head loss across theefscreening device at a blinding
factor of fifty percent (50%). Use of a lower blindng factor shall be justified.
(B) Comminutors.
(C) Grit Removal Facilities. Provide the number ofunits, type, and size. Provide the
flow rate (average design flow and peak hourly floyw Provide the detention time during
average design flow and peak hourly flow.
(D) Preaeration.
E) Diurnal Flow Equalization.
F) Wet Weather Flow Equalization.
G) Grease Interceptors.
H) Pump and Haul.

~ A~ A~ A~

AUTHORITY: section 644.026, RSMo Supp. 1988.* @aigiule filed Aug. 10, 1978, effective
March 11, 1979.
*Original authority 1972, amended 1973, 1987, 1993.
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- “ Comment [ETC25]: Is there anything additional

~ ‘{Comment [ETC23]: Which section of the 8.200}

should be cited?

~ ‘{Comment [ETC24]: Should we specify the }

freeboard level below the lid or berm?

that needs to be included from 8.110(5) (i.e. gizin
rates, velocities, diagrams, etc. for all indivitlua
process units)? If so, ideas of what to include?
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